Polymorphism in multidrug resistance-associated protein gene 3 is associated with outcomes in childhood acute lymphoblastic leukemia.
Multidrug resistance-related proteins (MRPs) 2, 3 and 5 are involved in the efflux of drugs used in acute lymphoblastic leukemia (ALL) treatment. Polymorphisms of these genes were investigated for an association with treatment responses in 273 childhood ALL patients. The MRP3 A-189 allele of the regulatory AT polymorphism was associated with reduced event-free survival (P=0.01). The results remained significant after adjustment for multiple comparisons and in the multivariate analysis. Among patients with an event, the A-189 carriers had significantly higher methotrexate plasma levels (P=0.03). MRP3 A-189 also conferred four times higher risk of a relapse in central nervous system (P=0.01). Patients with this allele tended to have lower frequency of thrombocytopenia grade 2 (P=0.06). Gene reporter assay showed that the haplotype tagged by the A-189 had higher promoter activity (P≤0.01). In conclusion, MRP3 A-189 T polymorphism was associated with treatment responses in ALL, likely due to the change in MRP3 efflux.